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Clinton, NJ 08809 

Long Beach, CA 90806 
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January 28, 2015 
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Invoice No: 

Project 6664-02 Lower Passaic River/Newark Bay Modeling 

Professional Services from November 30, 2014 to December 27, 2014 

6664-02 

708644 

_LPR/NB Modeling_Program __ !~!.- _____________________________ _ 
Task 01 
Professional Personnel 

Senior Engineer/Scientist 
Canizares, Rafael 
Engineer/Scientist 11 
Mathew, Rooni 
Totals 
Total Labor 

Task 02 
Professional Personnel 

Senior Engineer/Scientist 
Canizares, Rafael 
Engineer/Scientist 11 
Mathew, Rooni 
Staff Engineer/Scientist 
Manian, Dinesh 
Totals 
Total Labor 

Task 04 
Professional Personnel 

Senior Engineer/Scientist 
Canizares, Rafael 
Staff Engineer/Scientist 
Manian, Dinesh 
Totals 
Total Labor 

Task 05 
Professional Personnel 

Coordination and Meetings 

Data Analysis and Monitoring 

Hours 

44.00 

18.50 
62.50 

Hours 

8.00 

2.50 

44.00 
54.50 

LPR/NB Hydrodynamic Model 

Hours 

4.00 

78.00 
82.00 

LPR/NB Sediment Transport Model 

Rate 

195.00 

172.00 

Amount 

8,580.00 

3,182.00 
11,762.00 

Total this Task 

Rate Amount 

195.00 1,560.00 

172.00 430.00 

119.00 5,236.00 
7,226.00 

Total this Task 

Rate 

195.00 

119.00 

Amount 

780.00 

9,282.00 
10,062.00 

Total this Task 

11,762.00 

$11,762.00 

7,226.00 

$7,226.00 

10,062.00 

$10,062.00 
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Senior Engineer/Scientist 
Canizares, Rafael 
Engineer/Scientist 11 
Mathew, Rooni 
Totals 
Total Labor 

Hours 

1-00 

69_00 
70_00 

Rate Amount 

195_00 195_00 

172_00 11,868_00 
12,063_00 

Total this Task 

Task 06 LPR/NB Organic Carbon Model 

Professional Personnel 

Engineer/Scientist 11 
Mathew, Rooni 
Totals 
Total Labor 

Hours 

4_50 
4_50 

Rate 

172_00 

Amount 

774_00 
774_00 

Total this Task 

Task 07 LPR/NB Contaminant Fate & Transport Mdel 
Professional Personnel 

Engineer/Scientist 11 
Mathew, Rooni 
Staff Engineer/Scientist 
Manian, Dinesh 
Totals 
Total Labor 

Reimbursable Expenses 

Computer Software & Hardware 
11/4/2014 Mathew, Rooni 
12/9/2014 Mathew, Rooni 
12/15/2014 Mathew, Rooni 
12/22/2014 Mathew, Rooni 

Total Reimbursables 

Staples 
Staples 
Staples 
Staples 

ACH Payment Remittance Information 

Bank Account Ntlmc: & N 

Bank Number 4"159-349729 

Routing: 121000248 

Hours 

17_00 

26_00 
43_00 

Rate 

172_00 

119_00 

Amount 

2,924_00 

3,094_00 
6,018_00 

Total this Task 

Total this Phase 

65_31 
76_20 
65_31 
65_31 

272.13 

Total Reimbursable Expenses 

Total this Invoice 

12,063.00 

$12,063.00 

774.00 

$774.00 

6,018.00 

$6,018.00 

$47,905.00 

272.13 

$272.13 

$48,177.13 
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roe ct 6664-02 Lower assaic River/Newark Bay Modeling Invoice 000000708644 

Billing Backup Monday, February 09, 2015 

1 :46:31 M 
Moffatt & Nichol 

Invoice 708644 Dated 1/28/2015 

roe ct 6664-02 Lower assaic River/Newark Bay Modeling 

LPR/8 odeling Program T08 ----------------------------------------------Task 01 Coordination and Meetings 

Professional Personnel 

Hours Rate Amount 
Senior Engineer/Scientist 
1548 Canizares, Rafael 12/1/2014 4.00 195.00 780.00 

1548 Canizares, Rafael 12/2/2014 4.00 195.00 780.00 

1548 Canizares, Rafael 12/3/2014 6.00 195.00 1,170.00 

1548 Canizares, Rafael 12/8/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/9/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/11/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/12/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/15/2014 6.00 195.00 1,170.00 

1548 Canizares, Rafael 12/16/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/17/2014 8.00 195.00 1,560.00 

1548 Canizares, Rafael 12/23/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/24/2014 4.00 195.00 780.00 

Engineer/Scientist 11 
2219 Mathew, Rooni 12/1/2014 1.00 172.00 172.00 

2219 Mathew, Rooni 12/2/2014 2.50 172.00 430.00 

2219 Mathew, Rooni 12/3/2014 4.00 172.00 688.00 

2219 Mathew, Rooni 12/4/2014 1.00 172.00 172.00 

2219 Mathew, Rooni 12/11/2014 1.50 172.00 258.00 

2219 Mathew, Rooni 12/15/2014 2.50 172.00 430.00 

2219 Mathew, Rooni 12/16/2014 2.00 172.00 344.00 

2219 Mathew, Rooni 12/17/2014 4.00 172.00 688.00 

Totals 62.50 11,762.00 

Total Labor 11,762.00 

Total this Task $11,762.00 

Task 02 Data Analysis and Monitoring 

Professional Personnel 

Hours Rate Amount 
Senior Engineer/Scientist 
1548 Canizares, Rafael 12/8/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/9/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/11/2014 2.00 195.00 390.00 

1548 Canizares, Rafael 12/12/2014 2.00 195.00 390.00 

Engineer/Scientist 11 

2219 Mathew, Rooni 12/9/2014 2.00 172.00 344.00 

2219 Mathew, Rooni 12/10/2014 .50 172.00 86.00 

Staff Engineer/Scientist 
2301 Manian, Dinesh 12/4/2014 8.00 119.00 952.00 

2301 Manian, Dinesh 12/5/2014 8.00 119.00 952.00 

age 2 
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roe ct 6664-02 

2301 Manian, Dinesh 
2301 Manian, Dinesh 
2301 Manian, Dinesh 
2301 Manian, Dinesh 
Totals 

Total Labor 

Lower assaic River/Newark Bay Modeling Invoice 

12/8/2014 8.00 
12/16/2014 8.00 
12/17/2014 8.00 
12/22/2014 4.00 

54.50 

119.00 
119.00 
119.00 
119.00 

952.00 
952.00 
952.00 
476.00 

7,226.00 

Total this Task 

000000708644 

7,226.00 

$7,226.00 

----------------------------------------------Task 04 LR/NB Hydrodynamic Model 

Professional Personnel 

Hours Rate Amount 
Senior Engineer/Scientist 
1548 Canizares, Rafael 12/1/2014 1.00 195.00 195.00 
1548 Canizares, Rafael 12/5/2014 1.00 195.00 195.00 
1548 Canizares, Rafael 12/18/2014 1.00 195.00 195.00 
1548 Canizares, Rafael 12/19/2014 1.00 195.00 195.00 
Staff Engineer/Scientist 
2301 Manian, Dinesh 12/1/2014 1.00 119.00 119.00 
2301 Manian, Dinesh 12/2/2014 3.00 119.00 357.00 
2301 Manian, Dinesh 12/3/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/9/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/10/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/15/2014 6.00 119.00 714.00 
2301 Manian, Dinesh 12/18/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/19/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/22/2014 4.00 119.00 476.00 
2301 Manian, Dinesh 12/23/2014 8.00 119.00 952.00 
2301 Manian, Dinesh 12/24/2014 8.00 119.00 952.00 

2301 Manian, Dinesh 12/26/2014 8.00 119.00 952.00 
Totals 82.00 10,062.00 

Total Labor 10,062.00 

Total this Task $10,062.00 

----------------------------------------------Task 05 LR/NB Sediment Transport Model 

Professional Personnel 

Hours Rate Amount 
Senior Engineer/Scientist 
1548 Canizares, Rafael 12/2/2014 1.00 195.00 195.00 
Engineer/Scientist 11 
2219 Mathew, Rooni 12/1/2014 2.50 172.00 430.00 
2219 Mathew, Rooni 12/2/2014 3.00 172.00 516.00 
2219 Mathew, Rooni 12/3/2014 4.00 172.00 688.00 
2219 Mathew, Rooni 12/4/2014 3.00 172.00 516.00 
2219 Mathew, Rooni 12/5/2014 4.00 172.00 688.00 
2219 Mathew, Rooni 12/8/2014 2.50 172.00 430.00 
2219 Mathew, Rooni 12/9/2014 3.00 172.00 516.00 
2219 Mathew, Rooni 12/10/2014 7.00 172.00 1,204.00 
2219 Mathew, Rooni 12/11/2014 6.00 172.00 1,032.00 
2219 Mathew, Rooni 12/12/2014 5.50 172.00 946.00 
2219 Mathew, Rooni 12/15/2014 5.00 172.00 860.00 
2219 Mathew, Rooni 12/16/2014 2.50 172.00 430.00 
2219 Mathew, Rooni 12/17/2014 4.00 172.00 688.00 
2219 Mathew, Rooni 12/18/2014 8.00 172.00 1,376.00 
2219 Mathew, Rooni 12/19/2014 3.00 172.00 516.00 

age 2 
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roe ct 

2219 
2219 
Totals 

Total Labor 

Task 

6664-02 

Mathew, Rooni 

Mathew, Rooni 

06 

Professional Personnel 

Engineer/Scientist 11 
2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

Totals 

Total Labor 

Task 07 

Professional Personnel 

Engineer/Scientist 11 
2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

2219 Mathew, Rooni 

Staff Engineer/Scientist 
2301 Manian, Dinesh 

2301 Manian, Dinesh 

2301 Manian, Dinesh 

2301 Manian, Dinesh 

2301 Manian, Dinesh 

Totals 

Total Labor 

Reimbursable Expenses 

Computer Software & Hardware 
EX 000000056056 11/4/2014 
EX 000000056056 12/9/2014 
EX 000000056056 12/15/2014 
EX 000000056056 12/22/2014 

Lower assaic River/Newark Bay Modeling Invoice 

12/22/2014 
12/24/2014 

5.00 
1.00 

70.00 

LR/NB Organic Carbon Model 

Hours 

12/9/2014 .50 
12/15/2014 .50 
12/16/2014 3.50 

4.50 

172.00 
172.00 

860.00 
172.00 

12,063.00 

Total this Task 

Rate Amount 

172.00 86.00 
172.00 86.00 
172.00 602.00 

774.00 

Total this Task 

LR/NB Contaminant Fate & Transport Mdel 

Hours 

12/1/2014 .50 
12/2/2014 .50 
12/4/2014 2.00 
12/5/2014 4.00 
12/8/2014 1.50 
12/9/2014 2.50 

12/10/2014 .50 
12/11/2014 .50 
12/12/2014 1.00 
12/22/2014 2.00 
12/23/2014 1.00 
12/24/2014 1.00 

12/1/2014 3.00 
12/2/2014 5.00 

12/11/2014 8.00 
12/12/2014 8.00 
12/15/2014 2.00 

43.00 

Mathew, Rooni I Staples 
Mathew, Rooni I Staples 
Mathew, Rooni I Staples 
Mathew, Rooni I Staples 

Rate Amount 

172.00 86.00 
172.00 86.00 
172.00 344.00 
172.00 688.00 
172.00 258.00 
172.00 430.00 
172.00 86.00 
172.00 86.00 
172.00 172.00 
172.00 344.00 
172.00 172.00 
172.00 172.00 

119.00 357.00 
119.00 595.00 
119.00 952.00 
119.00 952.00 
119.00 238.00 

6,018.00 

Total this Task 

Total this Phase 

65.31 
76.20 
65.31 
65.31 

000000708644 

12,063.00 

$12,063.00 

774.00 

$774.00 

6,018.00 

$6,018.00 

$47,905.00 

age 2 
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roe ct 6664-02 Lower assaic River/Newark Bay Modeling Invoice 

Total Reimbursables 272.13 

Total Reimbursable Expenses 

Total this Project 

Total this Report 

000000708644 

272.13 

$272.13 

$48,177.13 

$48,177.13 

age 2 

FOIA_08606_0002299 



Detailed Desriptin f wrk dne by M &N persnnel ass iated t the LPRINB 
Mdeling Prgram Task Order Memranda 8 -Spef Wr kfr the perid 
11/30/2014 t 12/27/2014 M&N Prjet N. 6664 

Hydrodynamcs rncpal Investgator - Rafael Caiiz ares. 

Task 1 - roject • Internal crdinatin ith Deltares and M&N 
Management • Calls and Crdinatin ith Prject Crdinatr 

• Crdinatin ith Prject Crdinatr and AQEA incl uding 
calls fr mdeling update 

• Cmplete invice fr Nvember perid TOM8 

• Internal discussin n simulatins t be carried . 

• Prepare material fr TC meeting, 

• Crdinate ith AQEA and Windard n NB presentatin 
and agenda fr EPA meeting 

• Attend TC meeting 

• Prepare EPA meeting and agenda . 

• Cnference call ith EPA 

• Attend NB meeting ith EPA 
Task 2 - Data Analyss • Revie and revise request fr bathymetric analysis M LWin 

the LPR 

• Revie and prepare request frm AQEA n histrical 
bathymetries and additinal figures fr RI 

Task 4 - LR/NB • Hydrdynamic mdel reprt 
Hydrodynamc Modelng 

Task 5 - LR/NB Sedment • Internal Revie ST mdel latest run fr final prjec tins . 
Transport Modelng 

Roon Mathew. 

Task 1 - roject 
Management 

• Develp presentatin fr TC meeting 
• Attend TC meeting 
• Integral requests n FS reprt 
• Cnference call ith EPA n LPR mdeling status 
• Transmit additinal ST linkage files t AQEA 
• Develp NB presentatin, revie NB mdel results and pr ep 

FOIA_08606_0002300 



fr EPA meeting 

• NBSA meeting ith EPA 
Task 2 - Data Analyss • Revie bathy maps fr dmi/Integral 
Task 5 - LR/NB • Revie ST cde changes fr CFT scur velcity utpu t 
Sedment Transport • Revie mdel perfrmance (yearly bathy change maps) f r 
Modelng time-variable D50 run, LT infill run, FS MNR run i th 

recycled bed prps, calibratin run ith sensitivity t 
DBEXC, revie ST cde changes fr additinal linkag e 
utput 

• Revie sensitivity run ith time-variable D50, revi e/edit 
cde fr additinal. CFT linkage utput 

• Revie/edit cde fr additinal. CFT linkage utput and 
test/check ne utputs 

• Revie/debug ST cde fr additinal CFT linkage (2/ 5/lOcm 
cmpsitin), 

• Revie CWCM mdel-data cmparisns, bathy changes i th 
V7 HD/ST, run V7 HD/ST ith RM 10.9 and Tierra Ph 1 /2 
remediatin, revie cde fr remediatin ith EPA 
methd, launch baseline HD spin-up ith V7 HD/ST 

• Develp scripts fr ne FS runs ith EPA remediati n 
apprach & bathy resetting 

• Develp scripts fr ne FS runs ith EPA remediati n 
apprach & bathy resetting, launch runs fr additin al utput 
frm V7 calibratin 

• Revie scur velcity testing, revie FS run result s 

• Revie scur velcity testing, relaunch calibratin run fr 
additinal utput 

• Revie/edit cde t utput ersin fluxes nrmalize d by 
chesive mass, relaunch ST calibratin run fr addi tin al 
utput 

• Revie ST prjectin run perfrmance, Develp Alt 2 
remediatin inputs, respnd t AQEA questins 

• Cde mds fr nan trapping, relaunch ST calibratin run, 
launch Alt2 ST run 

• Revie FS runs prgress 
Task 6 - LR/NB Organc • Develp AOC transmittal 
Carbon Model • Revise AOC t rk ith duble-precisin bed thickne SS 

utput & time cunter 

• Revise AOC t rk ith duble-precisin bed thickne SS 

utput & time cunter & test ith AOC/CFT run 
Task 7 - LR/NB • Prcess 2 sensitivity runs fr AQEA 
Contamnate Fate and • Launch AOC/CFT runs ith sensitivity t DBEXC 
Transport Modelng • Cnf. call ith AQEA t discuss AOC/CFT calibratin 

transmittal t EPA, respnd t AQEA requests 

• Setup and launch AOC/CFT LT and ST calibratin run ith 
V7 ST, pst-prcess/revie Alt3a ith ne ST 

FOIA_08606_0002301 



Dnesh Manan 

Task 2 - Data Analyss 

Task 4 - LR/NB 
Hydrodynamc Modelng 

• Revie LT Calibratin ith V7 & V6 ST, setup ST 
calibratin run ith V7 ST 

• Revie Alt3a ith V7 ST, revie LT Calibratin ith 
V6 ST, 

V7& 

• Crdinatin n many requests ith AQEA 
• Pst-prcess/revie MNR/ Alt3 runs ith V7 ST FS run s 

• Prducing Bathymety maps ith respect t ML W and MH W 
fr navigatin and clearance: extracting 16 yr mde later-
levels 

• Cmparisn fmeasured and mdeled TSS prfiles (at 
multiple nearby grid-cells) frm transects during M ar 2010 
high-fl 

• Prducing detailed cntur maps f2012 bathymetry 
referenced t ML W and MHW fr Integral 

• Cmparisn f March 2010 high-
fl TSS data prfiles and mdel results; Crss-
plts f mdel and data; Creating bathy cntur maps 
ed tMLW 

referenc 

• Cmparisn f2009 l-fl PWCM TSS data ith mde 
each sigma level 

lat 

• Mapping bathymetry cnturs ith respect t tidal da 
Integral 

tum fr 

• Validatin fpen BC rating curve ith PWCM data 
• Prcessing final calibratin run ith ne cnslida tin 

prperties: Validatin during I-fl and high-fl 
cnditins 

• Debugging time-variable DSO run (fr respnse t n e f 
EPA's cmments); Investigating mdel-data cmparis n 
during high-fl fr final calibratin run 

• Prcessing final calibratin run: lngitudinal tren ds in mdel 
bathymetric change; cmparing mdel predicted prfil es ith 
measured data during 2010 strm 

• Respnse t EPA cmments: Cmparing mdel runs ith and 
ithut variable DSO; histrical infill run; updati ng runs ith 
ne cnslidatin prperties 

• Cmparisn f river infill under histrical and rec ent 
cnditins; effect fvariable DSO; 

• HD mdel grid and bathymetry 
• Cmparing velcities in run ith histrical (shall ) bathy 

ith current cnditins run 
• Generating sediment pen BC fr histrical infill r un using H 

QI rating curve; Setting up hydr-
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nly run t get velcities fr the rating curve 

• HD mdeling reprt: Ne mdel bathymetry develpment 

• HD mdeling reprt: Mdel applicatins - variatin f salt-
frnt ith discharge and High-reslutin mdel fr 20 yr 
shear stresses 

Task 7 - LR/NB • Cde changes fr mre RCA linkage utput fr ersi n 
Contamnate Fate and velcities and tp 2,5, IO cm averages 
Transport Modelng • Revieing cde change fr cmputatin f ersin ve lcity in 

the ST mdel fr RCA linkage utput 

• QA/QC f cde change t utput ersin velcities i n ST 
mdel fr RCA linkage 

• Respnding t AQEA requests; histrical bathymetries , Chant 
2010 data 

• Debugging ST cde fr ersin velcity utput small er time-
step 

• Cde changes t ST mdel t cmpute 2cm, 5cm and IO cm 
averages and ersin velcity fr RCA linkage utpu t 
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